cAMP-dependent chloride conductance evokes ammonia-induced blebbing in the microglial cell line, BV-2.
Cell blebbing is a key feature in apoptosis. Because blebbing dynamically alters cell volume and regulatory volume changes have been linked to chloride (Cl) channels, we evaluated an association between blebbing and Cl channels activity. We used scanning electron microscopy, confocal laser microscopy, and cell sorting to quantify cell volume and blebbing and whole-cell recording to characterize Cl(-) currents. We found that blockade of Cl channel activity as well as inhibition of adenylyl cyclase or protein kinase A (PKA) activity suppressed ammonia-induced blebbing in the microglia cell line, BV-2. In further experiments, we elucidated the common mechanism of Cl channel activity and cyclic adenosine 3',5'-monophosphate (cAMP)-dependent pathway on cell blebbing. These experiments indicated that perfusion of cells with cAMP or the catalytic subunit of PKA activated a Cl(-) current under normotonic conditions. The pharmacological profile (sensitivity to 5-nitro-2-(3-phenylpropylamino)benzoic acid [NPPB], flufenamic acid, and [(dihydroindenyl)oxy]alkanoic acid [DIOA]), outward rectification, and kinetic of the current were identical to the swelling-activated Cl channel. Superfusion of cells with ammonia elicited an outwardly rectifying current sensitive to Cl channel blockers. We propose that ammonia induces a PKA-dependent phosphorylation of Cl channels. Localized influx of Cl(-) is followed by influx of water, required for bleb expansion.